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Claims Listing: 
What is claimed is: 

Claim 1 (currently amended): Design methods and apparatucoo of A method of 
producing photodiodes with adaptive structures to that achieves smooth and 
wavelength-selective photo-responses oompr i coo comprising the following steps : 

(1 ) utilizing t he way of signal summation to yield the £ uniform 
distribution of the photo-response to bo benefic i al to the simplifioatiofi- 
on tho design of the back ond oomponoation circu i ts, whereby said 
utilization simplifies ba ck-end compensation circuit design: 

(2) determining the adequate valuoc of tho semiconductor process 
parameters values of tho oom i conductorG to achieve toe a maximum 
photo-response as well as to acquire toe a photo-response with the a 
peak value at a specific wavelength, and 

(3) doo i gn i ng tho photod i odo with mu l t i p l o FN junotionc to prov i do 
mu l tiplo photo - rocponcoc without uo i ng color f i ltoro i n coop e ration 
w i th tho ad e quate layout des i gn of this photod i odo providing multiple 
photo-responses bv utilizing a multiple PN iunctioned photodiode 
without a color filter . 
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Claim 2 (currently amended): Tho design methods and a pp aratuses of 
photodiodoo with adaptive structures to aohiovo omooth and wavofongth - selective ■ 
photo rooponsoo go mentioned in claim 1, whoro tho mothod (1) utilizes tho way of - 
signal oummation to gonerat o tho uniform dictribution of tho photo rosponco of tho - 
photodiodo to bo beneficial to tho simplificat i on of dooign on tho back b ond oofor - 
compensation o i rou i tc and thlo mothod (1) i o doocr i bod as followo The method of 
producing photodiodes with adaptive structures of Claim 1 where said back-end^ 
color compensation ci rcuit is formed usinn the following method : 

( a ) ft i e doc i gned diroot l y from tho photo ponc i ng aroa of tho photod i odo and 
by porform l ng tho l ayout doo i gn to conotruct photo - sensing areas ? utilizing said 
photo-sensine area where the area size is m reversely proportional to the photo- 
response of the photodiode and utilizing ad e quate photo-sensing areas of multiple 
photodiodes to obtain multiple photo-responses, those photo rosponsoG aro 
summod togothor summing together said photo-responses to yield the smooth 
distribution of the total photo- response in all sensed wavelengths; 

( b ) i t io oxp l or e d by using tho connecting each photodiode separately to a back- 
end amplifiers to equalize said photo-sensing areas whor e in order to mak e th e 
photo - oonsing areas of photod i odoc bo tho oamo s i ze oaoh photodiodo io 
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connected to an amplifier, cuoh docign conformc tho opac i f i cation roquircmontp thai 
eaob whereby a gain of thoeo each amplifiers is m reversely proportional to the 
photo-response and where multiple photodiodes produce the photo-response 
signals, after bolng enlargod through tho ampl i fiers and after amplification 4ha^ay&- 
addod said photo-response signals are added together to generate the smooth 
distribution of the total photo-response; 

( c ) b y meano of tho schomoo of utilizing (a) and (b), th e size of the photo-sensing 
area and the gain of tho back-end amplifier gain are to be calculated and 
determined such that the gain ratios of said multiple photodiodes are the reciprocal 
of the corresponding size ratios to obtain the smooth distribution of the total photo- 
response. 

Claim 3 (cancelled): 

Claim 4 (currently amended): The design methods and appa r atuses aro as 
mentioned in claim 1 , where the method (3) of designing the color photodiodes 
without color filters is propose d established by using the following method: the- 
photod i odo w i th multip l o PM junct i ono and multip l e owitohoo to generate mult i p l o 
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photo responses for censing mult i ple c olors whoro f i rst tho photodiodo i s dovo l opod 
with multip l e FN junotionc to provide onough cote of photo rccponoQc ao wo l l go to - 
mako moro variat i ono for tho photo responses and cinoo tho overall photo 
responses for a photodiodo is tho summat i on of the photo - re s ponsos from a ll PN 
junotionc, tho propocod method is to coparato and tak e out ono from mu l tip l e sots - 
of photo rooponcoc by ohorting tho undooirod PN junotionc whoro tho electron ho l e 
pairs in tho shorted junot i onc aro to bo gonorated and rocomb i nod again and aga i n 
whoro tho photo currents contributod by such chortod junct i ons would bo oracod - 
and whero tho oth e r PN junotionc w i thout chort i ng oan accumulato their photo 
r e spons e s to gonorat e th e total photo rooponooo as demand and regard i ng to 
s w i tches for tho chort i ng oporationc, tho layout of connecting oaoh PN junct i on with 
a sw i toh i c dosignod and when tho P and N l ayons aro oonnoctod by ucing a 
conduct i ng matorial, this PN junction beoomoo tho shorting statue and thus dooo 
n ot g e n e rate tho photo-ourrent and at cuch condition, tho sw i tch for th is- oan b e 
viowod as tho "clooo* ctatus whoro on the other hand d whon tho P and N layers aro 
not connoctod by ucing a conduoting materia l , th i o PN junot i on i c tho oponing 
status and th e r e by yields tho photo - ourront and th e switch for th i s PN junctiona t- 
such condit i on can bo treated ao tho "open" stato and by us i ng tho switohoo to 
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determine wh i ch onoo of multiple) PN junctiono are usod, the unchortod PN 
junotionc can gonorato t h o required total photo rosponcos to fntorprot a opoo i f i o 
color and tho photod i ode w i th multip l e PN junot i ono and mult i ple switchoo can 
senso mu l tiplo colors at d i fferent sw i tching condit i ons 

directly changing a chip layout wit hout usino extra color filters to achieve 
photo responses of color photo pixels: 

establishing a multi lay ered PN junction fabrication process to provide a 

lowest concentration in the sco pe of said fabrication process of various photo 
responses: 

separately picking out a Photo response of an individual frequency band; 

short circuiting unnecessary PN junctions to recombine the electrons and 

boles produced restlessly on th e PN junctions thereby diminishing the photo^ 
currents contributed bv these PN junctions: 
summing said photo responses: 

creating a switching function for sai d PN junctions bv modifying chip layout 

design: where said switch has an off-switch created bv connecting said P and N 
photodio de terminals thereby short circuiting said PN junction of said photodiode^ 
and where said swi tch has an oo-switch created by disconnecting thereof to 
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produce photo current th erethrough, thus creating an on-switch: 

using said specified photo signal selectional method so that a desired 

photo response can he e ffectively achiavari 
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